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(57) Abstract: 
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operations. Pipe produced of thermoplastic material Is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 
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(54) CnOCOB BOCCTAHOBJIKHMH rEPMETHMHOCTM OBCAflHHX KOJIOHH 

(57) Abstract: 

M3o6pcTCBHe otbochtch k oGjiacra peuoHTHO-K3onttnHOHHi>ix pacoT h HanpaoneHO Ha n oBfa nnem c 

SffiCHTHBHOCTH. CyTb K3o6pCTCHHH: CJ10CO6 30KJIK>^aCTCH S DepexpUTHH 30SM HCTCpMeTIWHOCTH o6caflBOfl 
KOnOHHbl H3HVTpH UnaCTbipCM H3 flttJopkfflpyCVSOM Tpy6bl, B3rOT0H7ieSH0H H3 TtpMOnnaCTHHHDTO 

uarepHana, HanpHMep nojiranDieHa, a a36uTomioe /jaaneHHe co^anr 3a coer pacnrapeanH 
caMopaaorpcBaraHcrocH h cavcopaanHpfnooierocji warepaana. Hanpnuep. COTE - cwecx roBecrxoBoft jdth 
ropHbix h 6ypoHbix pa6crr. noropMM sanoraiHicyr Tpyfiy H3 TepMonjiacTHRHoro MaTcpnana nepeA 
nepexpbrrHCM oohm HerepucxviHocTH o6camioH xanoHHbi. 2 3 ^nw. 1 Tafin. 
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Description. [OucaHic ■3o6pereHZH]: 

H306pCTCHHC OTHOCHTCfl K o6naCTH pCUOBTHO-TOOJIHXIBOHHMX pa6oT (PMP). a HMCHHO K COOCo6aM 
BOOCTftHOBJICHKH PepUeTMqHOCTH o6ca#H2>OC KQ7I0HH. 

MaDecTfit cnoco6 BoocraHOBneHHH rcpuemrmocmi oDca/jawx kojiohh, amnmaoas/sA cnycK kojiohhu 
Hacocao-KOMnpoocopHbix TpytS (HKT) hhkc wHTcpeana Hapynramn oocanHOft kojiohhu. 3aKa^aiBaHHc 

T flMn nTmpymnyrn pacTBOpa B HKT npH OT&pbCTOM 3aTpy6HOM npOCTpaHCTBC, DOffbeM HKT Bbnzie 
pac u e ni oro ypomn *rauxiOHHpyion^er , o pacreopa b ckbslkhzk, npojjaHromaHHe Taunounpyionicro pacxeopa 
3a o6caflBy» KojioHHy npn saspbrrou 3aTpy6H0M npocrpaBCTBe fl|. 

HcflocraTtiH aHanora 3amiro^iajoTCH b tom, »jto, Bo-ncpofaix, npojjaBica TaunoHHpyiomcro pacroopa b 
sasonoHBOc npocrpasccTBO boomoxhe TOJibKo nofl bhcokhm B36brroqHbDtf R&nn rrmcM , rto Bc6e3onacso jdth 
Hc j uc i w cth ocTanbHOft lacra oocanBoft kohohhu, Bo-Bropttx io-3a ycajjotraocru TawnoHBpyiaiz^xx 
uarepHanoe pe3y7ibraTHEB0CTb onepaiBifl «c ppeabn na er 50%. 

Haatiojice 6 npnm k rootfpcrcnmo no TexHH*iecxaB cynntocTii hbjihctch 010006 ycraHoetai XDxacrbipH b 
KHTcpoanc B trcpCM CTOTBOCTH oocaflHOH kojiohbu nyTCM nepcxpbrntH aoau BxrcpiccnriBocTH snnyTpH 
nnacTbipeu ro ueTanmraecxod Tpy6bi c nocneflywinHM cc pacnrapameM 3a coerr corvjamra h36wtowhoto 
^anncHXR [2|. 

HqffocTaroK ■sb c ctbo to cnoco6a 3aKjD0*zacTCH b tou, tto nnacTtjpt. hudojihch to MeTajuia, a sto hc 
O03BQHWCT MarrcpHan nnacTfaipn 3an;aBnin3aTb b cbhxq; htxh TpctnKny b o6cajnK)H kojtohhc 

3a/ja*ia daxjzxxiaeTcii b ixoBbimeaHH s^jckthbhcxtth pewoHT«o-H30JiHEpaoHHbDC pa6or npn offHOBpewemrnM 
csHXeHBH TpyjjcoaTpaT. 

nocraBneKHaH 3ana*ia npcTHraeTCH tcm, «rro b cnooo6c, Bajno^ajomyu nepexpfcinie 30hh HerepumnBOcni 
oocanaux kqjiohh TOHyrpn njiacrfarpcw, BbmoraeaHfao* b h^c nafropMHpyeMOH Tpy6w, pacnmpcaHc 
nnacTfaipn no acefl n/amc nyrcw coa^aHHa B36brrc«Horo jjaBJieHHH, b Kavecree #e$opMHpyeuofl TpyCu 
ncnoraayioT Tpyoy H3 TepMonnacr«raHoro MaTepjaana, a to6wto*ihoc ^aajicHHc cxo^aicrr 3a cwr 
pacnrapCHHH caMopaaorpcBaiomcpocH h pacurapinomcrxcH MarcpHana, ltoropbtw 3anamiHxrr Tpy6y to 
Tq»<onnacTKqHQro MarcpHana ncpcfl ncpcspbiTHCM aoHti hcttpmcthmhocth oocannoH KonoHHbi. B ebhcctbc 
TcpMonnacTHiiHoro Marepnana Hcnojib3y»T noraoTHjieH, a b Ka^eeroc cawopaDonpeBaionynocH h 
caMopacmHpfrotqerocH uaTcpaana HcnojibayioT CHTB - cMect> TOBecncoByio juih ropm>cx b 6ypoBwx pa6crr. 

CHTB npgwrmnrYr, maoHuu o6pa3oM. npn pa3pynieHHH npo^Hbox xpymooc MaTqpnajioB (cKanuiuc nopo^u), 

DCTOHHbOC H BIC7IC3o6cTOHHUX TOHCJIHH, KaMCSHbXX KJia^Cttt, D/XH floGwHH npHDOflp OTO KftkHH. Oh 

npc^cTaBnneT co<5oft nopomKoo6pa3Huft BeropK>tmfi h HeaopfciBOo na r HiJft waTepaan, Aarransft c BO^ofi 
mpiosHy» praimym (pH 12). npx eMennroamg DopomKa CHTB c so^oa oopasyercfl cycnazsm (pa6ouan 
cuQCfc), KOTopaH, 6yny« samrra b ranyp, c^cnaHHbot b o6bexre, uapjiemaiapu paspymaooo, c tcwsbxm 
BpcucHH cxBaTMBacrcH, TB c p ffCCT, ob^obdcmchbo yBcnmBBaHCb b o6b€MC Ybcjiotchhc o&bdia - cncncTBBe 
ny^paTagjgH komoohchtob, BXDB^mDxx b cocraB CHTB, npHBojnrr K pa3aHTHK> b rnnypc ra^parainaoHHoro 
AaancHHH (6onee 40 Mil a), riofl fleftCTBHeu rs^paraiBSOHBoro AaBncHHH b toic ooisCXTa pa3BHBaxrrcH 
BanpHKeKBH» npaBOAHnnxc k cro paapymcHroo (3]. 

Eoih cycneH3iuo CHTB 3arnm> o Tpy6y to TcpMonnacriniBoro MarcpHana, to ccTb to uaTcpHana, 
pa3MHr^aiom l erocH npn BarpeBausai, sarepucTioMpoBaTb kohtdj, to uepc3 1,5 *a aaMBCTCH peauniH c 
Bbi^cncHHCM Tcnna h pacnrapcHHCM CHTB. Torn a Bfao^cjiHcrcji ^ocTarociHO, VTo6bi paaorpcn* Tpyoy jjo 110 - 
120°C, a sto Bfamxe Tewneparypbi, npn Koroporft, Hanpxuep, najTBsmsjien. pasainr^iaeToi h npcsmoncT 
DPBMmeHHyM) Tcxy^ccxtx Tpyoa yp c ngTOP acrcg /nraMerpc 6c3 pa3pyracHHH. h b cny^iae cc 
npqD3apsTenbHoro cnycxa b ruBamwny o 3oay Herq^Mnvmocmi o6ca«Hoft kqjiohhw c aarHTOM 
npaMBMaercn k oocanBoft xojiohhc, TepuoxDiacnniHbDl uarcpHan npoHHKacr B csen^MTDt Tpcmrary h nocne 
OKGHnaHHH pcaKnHH k HopuajrasanjDi Tcwncparypbi 3aTBcpflCBacr h o6ccn<OTBac*r Han^KByn TOOJunpno 
□oBpezneBKB B OOCaHBOB KOJTOHHC. 

TIpHMCp pcaHH3«HKH. npC^HIOJIOXHU, VTTO Ha IViyOHHC 400 W MtCHTiyaTaHHOHHaH KOJIOHHa ^BTaMCTpOM 146 Ubf 

e TOjmDraoH c tcb ce 8 uu hmdct TpenDiHy mzpiiHoSI 2 uu h n/tHBofl 2 u. 

Bepyr non«3TMncHDBy» Tpyoy fframoA 4 u c HapyxHboi ^HaurrpoM Ha 2 uu Me&bOK BHyrpcHHcro 
nHaMETpa oocanBoft kojiobbm b HHTCpBajic hcixdmcth^hocth (t.c 128 mm) h Tonnnmofl ctchox 6-8 mm. 
3arnymajor hhtchhh kohch. Tpy6. Potobht cycncrojDo CHTB, h/ih «icro 6cpyr 100 war noponma m 30 n 
TexDB^BXxoA Bo^w. CycneioHio 3anuBaH>T b nanH3TH/icBoayio Tpy6y. repMenoHpyioT BcpxHHH Konen, Tpy6 h 
Ha kojiohhc HKT arm Tpocsntc Tpyoy cnycxaioT b 30Hy HcrcpuenniHOCTH oocanBoft kojiohhw. 

Mcpco 1.5 m Ha^HBacTCH pcaKUHH h npoucxoHHT paoorpco h pasn^yBBHHC nonBarancHOBoil TpylSu Bnnorb 

flJIH OOnpHKOCHOBCHHH CO CTCHKaMH OOCaHHOH KOJIOHHbl. BojlCC TOrO, nOCKOJlbKy UaTCpHajl Tpy6bl 

paoMHPQCH, oh nporancacT h b TpcrqMHy, tokkw o6parv>w ^ononmrren bno ee repMeTTOnpyer. 



RU 2105128 CI 



flocjie okohtohhh peamgac, KOTopasi npoTCKarr 0,5 - 3.0 n, cxsaxBHy ocraanfooT b iiokoc oa 4 - 5 i a^h 
BoocraHOBncmra xcfcOKpaTypw h saTBepnesaHiiH noriHSTwicHODoft Tpy6u. 3a*rcw KQJioBHy HKT rum 
Tpocnc, Ha KOTopboc nnacrupb 6btn cnyn^eH e cnamy, nonHzwaxyr na noeepxaocTb. B cxsaxRBy 
caycKaxrr KorxoaHy 6ypam > HMX Tpy6 c uanoraoaparrawM Typ6o6ypou, flonorow khh <}pe30fl h pa3<5ypHBaioT 
rcpMrrKaapyiompe yanw n coRepXHMoe naJnrrrKneHO Boft Tpy6bi. Kanonuy GypBTtbHbtx Tpy6 nc^HHuaiox. 
rTpoH3ao^HT onpcocoBKy o6canKoft rohohhw oomacao AettcTByxiajpu HucrpyKcjiKM. 

npotwymecTBa npenjnaraeuoro cnoco6a ocnoBi>iDa»Tcn sa tou, uto noBpejKneHHe b o6canHoft tconomze 
B3onKpyercH Gonee na^cmuo sa c*kt npoBHXROBGSHH uaTepnana xmacrbipH b canq wm Tpengmy. K Touy 
xc nnacTbipb us CHHTcnraccxoro uarepnana RGnroBewee. trk kqk hc noj^cpxcH xoppooHH. 

Hctohhhkh KH^opwamra; 1. BnameHsra B.A., YMcr6acs BT. CnpaixroOTK uacrepa no KamrrajrhHouy 
peMOBTy ckbsukbb. M., Hqxpa, 1985. c.163. 

2. ABTopcsoe CHHRrroibCTBO N 1601330, CCCP, kh. £ 21 B 29/10. 1990 - nporonm. 

3. MHCTpyiaiHH no npHMcHcmno cmoch k3bcctko8or una ropHWx h oypoBboc pa6or (CMTB). Ha^. AO 
"CipoflMaTcpHajibr . 7 c. 
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Claims (Oopuyna H3o6pexeHHHl: 

1. Cooco6 DoocxaHoancHHH repvccTaraHocTH o6caflHMx kojiohh, Bunorauonprifc ncpcxpbrrac 3ohm 
HercpueTOTBOCTH H3HyTpn ruiftcTbipcM, BbOKviHCHHbQi b BHRc ge^opuHpyeMoft Tpy6w. b pacnrapesHC 
nnacrwpH no bdcA flnHHc nyxeu co^aiaw rofiuiWHaro ^aBnesnH. orrjiH<uuoxqpficsi tcm. uto b Karaec-roe 
flc^opwiipycMoft Tpytiw ncnonbsyrrr xpytfy H3 TepMonnacrenmoro uaTcpnana, a Kstibrraazoe ^aanoauc 
coqjjaicrr 3a cmct pa ampOB W caMopaaorpcsaJOinprocB h cawopacmnpKioa^irocH uaTepeeuia. kotopwm 
3aiKUXHRK>T rpytfy H3 TepUDanaciOTHoro uaTepnana nepe^ nepespbrmeM 3obw HercpucTwrnocna o6ca#BOft 
KQTIOHHbl. 

2. Cnoco6 do n.l, OTJDPUflDnjHfi&i tcm. no d Kaqecroe TepMannaciMUBaro uarepHana BcoonbsyKxr 



3. C00006 no nn.l h 2, oTJnraaiomBftcii tcu, «ito d Kauecroc cauopa3orpe8aiomeroc« u 
cauopacnnspflxnx^erocsi warepisatta Hcnonbaynr CMTB cwecb toaecTKOByra ;yra ropnttx h 6ypoeux pa6or. 
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Drawingfs) [McprexH]: 

XapaKrepMcmica CHfB 



XapaicrepMCTMKa 


3HaweHue 


1. BoAO-cweceBoe oTHoweHwe cycneH3nn 


0.3 


2. Pacxofl nopouiKa Ha 1 m 3 o&beiua, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HWI4, cm 


20,0 


4. ri/iOTHOCTb cycneH3MM, r/cM 


1,8 


5. BpeMn Havana peaKUMM \Mj\parai\m npu 




TeMneparype 20-25°C, mmh 


okojio 90 


6. TeMneparrypa caMopasorpeBaHwn, °C 


6onee 100 


7. CueoneHne k3mhh c Tpy6oM, Mila 


5.0 


8. ConpoTHBJieHHe KaMHfl 4)wibTpaunn BOflw, Mna 


6onee 60,0 


9. flaBneHne npw pacuMpeHMW, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V 2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 



2 



RU2105128C1 



The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
□('BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



